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(54) FRONT UGHT FOR UQUID CRYSTAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a front light for liquid 
crystal which can reduce the thickness over the entire part of a 
liquid crystal display device, can improve the feel of depth in the 
look of a liquid crystal display and can improve the quality by 
enhancing the visibility of the liquid crystal display. 
SOLUTION: This front light for liquid crystals is formed by 
having a light transmission plate 2 arranged with a light source 1 
facing at least one side end face. The surface on at least one 
side of the light transmission plate 2 is provided with a low- 
refractive index layer 3 consisting of an aerogel having a 
refractive index of 1.19 to 1.4. The low-refractive index layer 3 
consisting of the aerogel having the refractive index of 1.19 to 
1.4 is high in mechanical strength and is hardly flawable. 
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^x^<>ti:<-r^rzib\a^. mA^^mmt^m (or) 

W-f-^Tk (HzO) (7)^/u^g. -t^j:i:>^^/i^\t [H 
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v-y^J^^y c3;^ix:rafc:Vuhy ;^ h^'>'>^i^. 

y-p^^J'^y n^>^:/nt:Vuhy:i^ h^v-v-vV-. N- 

>-'>^>-. N-i3 (r^y^^/u) y-r^y>^ne/u 

y :7'n tVU h y ^ h^i/i^^^. y -T ^ 7 IT'ci tVU h 

y ;^ h^->i/^>^. y-r^y:7'ne/W'hy^H^v''> 
N-:7^-/i.-y-r ^yr/ptvuhy h^i/ 
v^^:^. y -t'/U;^:/ h>^p tvu h y 7< V. 

-60 ±i5^r«^^{t;'g^^rn;6U-3(^>ft:'^^Ji^7K^4 
/u^ \^X^m\^fzm^X\^ti:<Wn^^^\^X\i^^im. 

[004 3] (b) mii^v:^mmm^mj^ 
50 *Li.\ mL^(o^mm'-7^m^. ^i.-x^^mm^n-r 



-7- 



13 

R' ) (4-n) R^^U^R' i'XT/U^/l'M. r 

v-^i^m. t'^/u^. 'J /i'Sm(Dmt7\<.mm. n = 

[0 0 4 4] Ss;!lD*fe<b UT(^. rttf><Dr/U=i^i/'> 
fg*lc^^DLTt r/u;^ y^j^<h LTfi. Ti^^ 

v-y;«7j[^3|sf^fe:.^t;i^{;;i:x^JtiD-r'5*1S^l:'g'i^(0 
ir-r^o ^1 v^y ;^1^Se(i^^co*ffl7L^^i-5#?Lg 

[0 0 4 5] (c) '^m<r>mj^ 
9\'^t i.x(Dm 1 is,mm(Dp^m^^m^mT^ *^>- y 

M:m'^^mm^mm'r^ r ^ j; o -c l/l 9 . 

'rhy7^^m^^-r^:itf)-x^^o :i<Dt^(Dm<L^^ 
mm^comu^<Dmmi:^^mumizx<^xhM^^^^K 

mim\zt^W\^XO, 1-5 021:%. 1#(co. 5-2 

5mm%(Dmm\^h^:Lt^m'^\^\^\ 0. isfi%* 

<e5o :iixfi. '>y;?7j^Jl^<?57t;^Ji®^co^AD(cJ:i9S)» 
Lfcfctti^5fer'#5oic^Lr. v-y >(7(;o^^^;^)5^l^ 
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hmt'-^WLi.. ^mt*-^^m^^f&\^^j:^^^i)^hxh^o 

[0 0 4 6] ±fe7C^(0|^.5feJl. mhtl^i^V 
^COMO X/ S i O2 0.000 1—0.2. 0 . 

0 0 0 1-0.1 t^j^^^xn^ :it^m^ Li\ Ttm 
^mi^-r^zt^-x^^o :L<Dm^. ^ib^mi&^(Dr 

^Wl^ :^t^(D i > 4^ y ;^ 'mi^ u tc v^vt- # 
10 hfx.^. ^j:^. '£^m\zft^cx^mmmxmm-r^zt{:i 

x<:>xmmmm^myyi^^n^:itr^x^^. ^koj:^ 

fi. ^^;ei^#?L®/^mi '>y:^®tcj: l^Sfi5 

W^n^i^i&mmmtfj:^. r.^04»^'>y;^^S[^^ffi^^ 

20 [00 4 7] ^UT. ±fS*^i/y;^«S^T*55-Sfe?R<oi^ 

m:^m(o (c) xsiw^JtT. ^e>(cm2^>y ;^7«Sii 

5o ;*:xm(;i*3i^-CRn s i xc4-n) Rfijge 
1 - 1 0 o^m^xj^gi^j^{l:7K^^. xfij^^^ 

1 — 4(or/^:3^i/ KS. i/^y— /L-s. /^nyvxfi 

UT*i. (b) xax^ufci^l^a^^ib'&^<tf^c^^7) 

n-l-3c7);^^^^<|^'g^^^<^fflV^^^'g^H±iS 

i?1^^(7)^;^^ft^6^tCl~5 0 nm<t-r5r ^tJ^pI 
^^^U. m3zl^t-67Ki^^Sfe6lMi:^Pla^llxaT-S^ 
[0 0 4 8] m2'>y ;(7SSS<^JI^^(wn= 1- 

xmm^m\^xm^^^:it^*-xt^^K mmmm^(D^ 
mti. mmt(Dm^i±mcmtixi^^tci^. z<dxo^j: 

50 n^i^^^i&mmmt^ji^tti, {:i^mmm-^(D^wci^ 



-8- 



75 

mtLXit^ 3. 3. 3- :7/U:^n:/ne/Uhy;^ 
h=^v">7>. ;^^/U-3, 3, 3 - h y 

>^>'. h y :7/U:^a:7"a tVU h y h^^i/^^V. h 
[0 0 4 9] r(7)J:^|;iUX^#^n7t5>i5t?^^t:i5>t{tL 

m2i^v :^m\:ix^mf&^ti^j^^^\^^x^ urn (a) 

-(c) >Srft-C^te>ixfct<ot[^1«cD4'^v^y;«7|»^aT- 
[0 0 5 0] *fc. ±fSC>J: 9lCLr^#?>ttfc4'?^>y 

#5. -r/cf^p-^. ^2i/y;*^ssJl^?fMb:^c4^^'>y 

Lr$f^u<(-ipH8~i 3(Dmm\zmm\^. ;tjpi^^^ 
ccocb t«7:>Apfl!\^llr^S(i5 0 — 3 5 ot:o® 
0 0 — 3 0 ot:cD|SH/6^»^ H/\ ::<7:»7KB 

(c) TWc^^v-y ;^^^^^5>ifc^^(D2t^^^J6 

fc. _hf5XS (c) ^l^mt^lLT. tKS^^SL 

fc5>»iF^<^?5fe?^^fTo r ^ J: 1/ \ 
[0 0 5 1] ^fc. ±i^U/'::^^;651t»<^S^ail;6-e>:^ 

T> 4oo--i2oot: (v^y ;^7(Dit.^.o i/3'-ffli.s 

J!jDl^MllMS?i>M 0 OX:*WX-fi. *Saiic7)»B?L^^^ 

;!lDfia^liMS;5S 1 2 0 
0 t:iSr®x6 ^ *^:^y ;<7»S[^;i^5SiMcBi« Lfc !9 . 

fc * ^ > y ;!7 'mt^ \% . 1^ I^^JSt^^ ^t£\.f^\i^tz.}h\z. 
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[0 0 5 2] ^LT. ^^It^^i^Jl. ±iitiL 

LTffll\ 0mtr4'^'>y;?7tS3|a^^^SsADL. ^?>tCi£^. 
^|:ifS i:T-^(Oflil(D^^^S5^ID-f 6 r ^ Cl J: o r 

'^^^(o^mmm.hv.xyx. m\-zM%^^h\,(r>xv^t^ 
— (I PA) . n-:/:^y— /K -r y>^^y —/i-^co 
v^y /u^y :/f^/uaL— T^/K g^g^ji^ uv^/y =i 

20 T. h/wrc>^, af^v-uy-, ^de-y-v-, ^-y^vi^g^ni^ 

[0 0 5 3] -^UT. ±fB<7)J: 5J-LTl^S^Ufc=i-~^ 
or. ^^tg2(0«®trfg:StFf^il3<Sr?I^J5fe-r5r 

-:y/Un-f.^ I^r^n-h, ^^n- 

^ ^ r^_b^^5 c t f)^x^ 5 1 

fi/cfl^TiK 1 0 0^-3 0 0^(DltK6l3{g:ta-t:5'-3 0^)^ 

[00 5 4] ±i5coj;9t-u-c#^n^4'i-tgv'y 
:/ui/:/^4:^^^:^:^.p,/^^ig;^iff^Jl3Ji. 1. 0 
5-1. A<DVk\^m^m^M^-t^:Ztf)*^X^h^<DX 

u^^t®@jf^@3ji4'g-tg'>y ^-^/i^i;^^^ 

tX^^h(OX^^. i£StFf^il3/5^®{^-l^fc«9i-5i3 
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[0 0 5 51 ;*:^0^{;i:fcl^T. ^mm^M ^ (OW-^k^X^ 

x\^^^^K ?ss^^'^^/n om(Dm\^Mi.xhi&miif^m 

'mmm^^mm'r^x^{c\^xhx.\^\ :i(0'^w^m 

{Jg;®lff4^;i3F^(r^:?ip-r'6i^i^M(^/^ 

<. i&mmmm3<ommiz=^-'r^>^^'r^xo\^\^x 

[00 5 6] ±ie<D J; 5 {:i UT«3fete 2 coM®{r{£®Sf 
*g3^^jlL-C?FM$tl.^ ^'nV' h^^ hA(Dmmm 
ten. ?^^l^l^-^LED/^<Jf(7)^ilil ;i^gE^LX^!9. 

m^ti^-:^. ntimm(Dmmmdhi 2{cx<^xm^3y<^^ 
^i^i o(Dm\c^M^ti^o :i(Dt^. myt^2(Dmm\^ 
a^m^mm3:^-m'fx^^<Dx\ m^^2 ti&miif^ 
m3(D^mx^i'X^m^tiMj<^j:oxis^. ummd^ 
1 2x^i'xm^B^^^^/i^i omi^^m^K^M^tiax^ 
z(DX^\cm^^2(DW^mmd^i 2XR 

\^x9\^mmM^^h(Dxh^. :L(DXo\^i^xm^B^< 

^h<DXh^o 

[0 0 5 7] 13 2 (i. m^W. 2 UTKttfc 

mm(Dmm^7f^i-i><Dx^^>o ^m^^x^i::. 
:fc(t 5e®»f^e 3 nmmt^^mf>m < . m/t'-n^ »;i < 
i^(DX\ mm^mm4^^^».< zt^'-'^m\^^j:^(r>x 
h^o z(Dj:o\^mmi^mm4^^^m^xm^m2r- 
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IS 

[0058] 03 (a) (b) (Dmis&(Dmmxn. 
^2(Dmmm(Dm^^ ^*«2(o=ff®#i m&^<^/i-i 

om\) \^hi&mmmm3%:mm\^xmi--f^zt\cx<> 

X. ?^fBffl:7n V h A<S:?f^^i-^ J: 9twLT^ 

5o ::co^^toxfi^5feS2<DHffMiJ{wte@tfT^ji3^:/h 

i.xmm^mm 4 ^^^^it^ <h^{;i*>fetg 2 <D^^mm\ 

{wi£@tff^g3^^LT?gfs^>^/H 0^^$?i|^$-a:5w 

JO r t;62T*#-5t<7)r-^6o 

[0 0 5 9] f^. ffiSSf^g 3 (7)?f^^f±. ^^^2 (Dm 

aSPm^;i4'^?^fB>'N"^>/H 0 (Omm^^^—T ^ l^iS^^ 

m i^xmmi^mm 4 "^?^f0/>^/u 1 0 (Dmm\:Ln^^ 5 
5{-LTt>j:t\ m4(DmM(7)mmxn. mytm2(Dm 
m\^:=^-T^ >i:^^mLxm^iR2<DWim^i&mm^m 
3^mn. ?efBVN-^/u 1 0 1 ^3t« 2 ^ spjf^sg 4 ^ 

S;Ja5wi:{rj:oT. 133 (a) (7) J: ^ /^^;!)ccd?^^b^ 

7jkmm^m^±x^x^\ci.x^^o m5<Dmm(Dmm 
20 r-fi. «*S2(OWffi^S5q»^Jl4(7)=s^®{;i=i-7^H' 

@tfi^^;i3^^tt. ^B^B^'^^^/H 0 ^^7fe«2 
mmA^m^^:z.t\:i^^X^ m3 (a) 

<o?gf0^^i^H^im^3:£X6cj: 9(-uxfo6o mQ<Dm: 
m(Dmmx\±^ m^^2(Dmm\^^-'r^iy^^m\^x 
m%^2(owim{^^m^^m3^mn^ ^k^b^^^^h 0 

tmit^2^mi^2.^z.t\:lX.oX. m3 (b) <DXo^£ 

mf^(Dm^Bm^mm%:m?^^x^x^\c\^x;h^o 

[0 0 6 0] 

[0 0 6 1] (^JS^iIl) 7^ h^v'v'7>^2 0 8 

^Sasdp^ ^y~/U3 5 6Kfi:^5S^*D;t. $e>(C7Kl8 
!aS:a5St>*0. 0 1 NtDjfiKl 8Kl:a5^iS'&U ^tb 

^y"^ :^y<-^m\^^XX<f^^\^tZo 2 5 

x:\mm^x2mmmw\^x. mA^i^^'f-m^ s 5 o 

'mn^^^tLX^^iy]):^ I PA (-fy>^nyV- 

J^j^^) ;6>®?f^:^£^xmffl:it;d^ 80/20<!:/^5J:5 
(w^JfjDU. ^ 1 0«S%tc/^-5 J; 9 t^y 

[00 6 2] mcm^ 1 mraiom^nr^ V ^\^m<o}^mm 

m:iWimmdhmj:^m\^xmf^^ti^m^mt)*-i. 50 

50 t^^mmm\:i=^-y'^:^VUmf&^^v'^ ^y:^=^- h& 
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^^^z.t\:ix.^x. m%^(omm\^m^m^\. 25 

[0 0 6 3] ^\^x:L(Dm^^WL<^^mmm\^K^mm^B 
y^^^/p^. ^^»llDl^h:^IDX®m^J^wlf:^o. 5mm(?:»S0^r 

J:or. 113 (a) (0^ot^mj^(Dyui^h'7^vm^B 

xh^fz.^ 10 
[0 0 6 4] inrnm^) 'mmmi\^is\.^x. ^^>d 
;<;s»^^/4'i-i6v'y ri-vi-v^v m^it^^t^m 
/imM^mmxnmi^i!)*^ 95Xstf£^xo i^imm-r^ 
i Lfcj^^fi. mmmi tmm\^\^x=^-'r^:y^ 
mm^^mmi^tzo ^i.xzcD^i-y'^iy^mm^ 
^m^^xm:mmi tmm\c\^xm^&(Dmm'imifmi!)- 
1.17 <Dis.mmmm^Mf$. u^co $ ^ {c^js^?!! 1 <^ 1^ 

{z?^^ y-/U7 4 S^m^^lJU:^. $ e){:i7K5 5 0K4 

Sis^t>*i 5Ncr)r:/^^r7K2 eMSa^^M-a^Ls cti. 
[0 0 6 6] ^ic^jst^t] 1^1^ c}^mmmic^{!&mmdhm 

\:iXiX. sot:. 1 6MP a r-(7)j^^;^v^t*tij{cJ:oT 

[0 0 6 7] ^ UX^«-M?Kf0''^^/l-<?:>M®i-»3t:1S 
^> $^tC^5fetS<^?^aBIlDifli:ftDX®1SfJ«Cj?;^0. 5 mm 
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mm^i-Xm 3 mmX-^o tco 
[00 6 8] (i:t^m 1 ) ±fEO^te^J 1 ~ 3 ^[^1 

mmmi-^mn htix\^^fj:\^^) i)*^m7(DXo^mf&x-t^ 
t u/co z(Dh<DXi'X^^u<Dm\^r^mmj&^tixis 

[0 0 6 9] (lt^m2) \>'7=^\^^>iyyXDy^V 
(d^^y-zn 3 0 3Kfl:^^;(jP;t. ^p>l;i7Ki0 5S 

[00 7 0] m^mmm itm c}^mm:m\:i'^mmexm 

m(7)^^8S^flILyho =^-7^^ v^3:$>^. 

{CA:tX. sot:. 1 6MP a ■C-COj^K;?/^ttm{;iJ:oT 

[0 0 7 1] ^ \^xKmm^^B^<^-^^(ow\m\^mim 

^f.{w^^tg(7)ia»BIlliaADX®1ftiJt;iJf:^0. 5mm 

(Dmmr^ 'J /vui)^hf^^mm\^mm^'tri'^tim^x 
-mt'r^:Lt\^x.<>x^ 13 3 (a) <DXbtmf&(0'y 

^ff^^^fi^ 3 m m X-$> o fc, 
[0 0 7 2] JifB^OHiSM 1 - 3:S:t>*lt«e0ll 1 -2 T'^# 

[0 0 7 3] 
[^11 













^sg^J 1 




1 . 2 5 


^ 3 mm 


1 






1 . 17 


3 mm 








1. 22 


<^J3 mm 


2 








<s5 7 mm 


5 






1.10 




L 5 



[0 0 7 4] 

Lx^mfimm^ti^mytm^m^xj^m^th^m^Bm 



50 



iSfff^ji^ 1 . 19--1. A(D:3LTu^;Uf}^h^^^ 

^mi^mm^WL\^^xo\:i\^ti(ox\ m^WLt^m^^ 
m(D^^x%ni^mM<KM^tL. m^B^^^^^^^mm 
< mm T- # 5 :7 CI >- h zt^-x^^h<Dx 

fe^o-^LTl, 19~1. 4<0:iir DyyU;fi>e»<^5ig 
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t^hm^±xmz^m^mm\:imm< :it^m±x^ 

p°p® ^ ± $ -fr ^ C i: X* # 6 1> CD r- ^ 
[0 0 7 5] ^3tS*J52(7)^0^Ji. iS*^ltrjol> 

'MitWL<DmU<D^mc. 1 . 19 — 1. 4 

(7) m r n y ^ 5 fi® Jr^il ^^tt5J:9{-Ufcco 

m^mm^^\.x^m^^^:Ltf)-^m\^^^r> . ^^i^ 

[0 0 7 6] ^^0^(Dlt5t^Jl3l::>m6?^^ffl:7n V 

^ti^mim^m^xmis.^tL^m^Bm^^i^h^^ v 

1. 0 5-^1. 4c7)rcr py/i-i^^(7)t><0^^^7t^6{g:® 

0>^X# ^5 h^^^/i-^^-S w t fi^X*^ ^i^<DX^ 

[00 7 7] ^fclB3ft:S4CD^P>^*±. |»*53|;iiba> 
T. ^3fetSt7:)r5i1IiJ(0^ffi{::. ®Sr^/ii^ 1 . 0 5 — i. 4 

[0 0 7 8] ^tzm^mscD^mi-x. m^m3xn4{^ 
mm(Di&miff^mi)K s i X4 (xnmTi^.^mm^m) 



22 



x^ 6 1 m:im&m7jk(DR.tc s (Drntsbm^^m-r^ z t 

^*^x^^h(Dx;h^s Lf}^i^m^yLxm\ciS:mmmm\^ 

fB^^c^miSti4:ii5iC)Tp^BK^r&] -h -5 C ;65X^ -5 
[0 0 7 9] ^fcl»*3S6CD^P^fi. IS3^^17!;^5<0 

mmmm^m^^(Dx. ^mm^mmx^mmmm'^m 
mxhho 

[His] ;$:^P^co^JSo?F^ffi(50te(7:)-^j^;^-r^(^T*> 

t). (a) , (b) \^^^^tiw^mmmx^ho 

mx^^. 

[ID 5] *^§^(^^M(^)?f^fl|t^{tli^o--^ij^^i-a»§8ff® 

111x^60 
1 

2 ^STtlS 

3 ^m^mm 

4 itp^f^ffii 

1 0 m^B^^^/^ 

1 2 |IS»B[U|i£h 



[1^2] 



[[g]6] 




10 




0 
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[1^1] 




1 3lt» 

a ^smmm 

1 2 IBQUDOCi 
[1^4] 




(b> 













10-- 
















10 




10 




(51) Int. CI. 7 ^JBUiS-^ F I f-73-K 

G 0 9 F 9/00 3 3 6 F 2 1 Y 103:00 

//F2 1Y 103:00 G0 2B 1/10 Z 



-13- 



(14) 



2003-149642 



02) mm^ AMwm #- 

02) mm^ yt 



F ^ - ^ 2H038 AA55 BA06 

2H042 BA02 BA12 BA15 BA20 
2H091 FA23X FA41X FC25 KAOl 

LA02 LAI 6 
2K009 BB11 CC09 CC42 DD02 DD06 

EEOO 

5G435 AA01 AA08 AA11 AA14 BB12 
BB16 EE22 FF02 FF06 FF08 
FF12 HH02 KK07 
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